Summary. Rabbit 
INTRODUCTION
Removal of acrosomes of mammalian spermatozoa has been achieved in recent years with combinations of physical methods and chemical treatments. Hartree & Srivastava (1965) introduced the use of a cationic detergent, Hyamine. Stambaugh & Buckley (1969) used sonication and sucrose density-gradient centrifugation, as well as Hyamine. Subsequently, these authors (Stambaugh & Buckley, 1970) found that the addition of desoxycholate gave improved yields. Allison & Hartree (1970) have recently presented an extensive study of acrosomal enzymes obtained with Hyamine. In all of these studies, the efficiency of acrosomal detachment does not exceed 50 to 60%.
The action of Hyamine in this procedure has always been the least effective and most time-consuming step. We now report another chemical agent, barbituric acid (pyrimidine trione) that provides a more effective initial step in the detachment of acrosomes. Ten to 20 ml of cold 9 mM-barbituric acid, pH 3-2, made up in 0-25 msucrose was added to the washed sperm pellets. The pellets were dispersed with a stirring rod and kept suspended for 20 min by gentle agitation in an ice bath. Following centrifugation at 8000 g for 10 min, the supernatant was decanted for subsequent analysis.
Ten to 20 ml of cold 0-1% Triton X-100 in 0-25 M-sucrose was added to the barbituric acid-treated sperm residue. The pellets were dispersed and centrifuged as above.
Microscopy
For light microscopy, samples of normal semen, washed spermatozoa and treated spermatozoa were agitated and fixed with 0-2% formaldehyde. Samples were removed and allowed to air dry on microscope slides, and stained with Giemsa (Hancock, 1952) .
For electron microscopy, all samples were fixed in picric acid paraformaldehyde (Stefanini, Demartino & Zamboni, 1967) , post-fixed in 1% osmium tetroxide, embedded in Vestopal W and stained with uranium and lead salts.
Biochemical analysis
Protein was determined according to the method described by Lowry, Rosebrough, Farr & Randall (1951) , acid phosphatase and /?-glucuronidase by the methods of Straus (1956) , and hyaluronidase and protease according to the method described by Glick (1963) .
RESULTS

Light microscopic examination
In control samples of bull spermatozoa stained with Giemsa, the acrosome appears deep red, the equatorial segment pale red, the post-acrosomal segment pale blue and the mid-piece and tail deep red. In samples treated with barbituric acid for 15 sec (PI. 1, Fig. 1 (Teichman & Bernstein, 1971) . Proteases show a complex pattern involving either a multiplicity of enzymes or a pronounced pleomorphism. Characterization of the proteases by pH profiles (Teichman, 1969) shows species-specific patterns with both acid and alkaline optima as determined in the presence of urea. (Fig. 2) , man ( Fig. 3) and bull (Fig. 4) The morphological observations are in accord with the chemical data, showing the need for the secondary detergent treatment to complete the extraction. The electron micrographs also provide strong support for consider¬ ing the extracts to be essentially acrosomal. They also provide conclusive evidence for the lack of uniformity or homogeneity of the acrosome. In all the species studied, the acrosomal collar (Yanagimachi & Noda, 1970 ) remains resistant to the extraction. The acrosomal cap substance shows considerable variation, both in ease of extraction and in the enzymes associated with this substance.
The analogy of the acrosome to a lysosome, or lysosome-like structure continues to be a widely held and attractive concept, based largely on a com¬ mon Golgi origin and some shared staining charactistics. There are now a number of exceptions to the lysosome-like character of the acrosome, largely re¬ lating to the expectation of the presence of a number of hydroly tic enzymes with acid pH optima. The trypsin-like enzyme (Zaneveld, Srivastava & Williams, 1969) (Teichman & Bernstein, 1971) (Teichman, 1969) (Yanagimachi & Teichman, 1972 (Fig. 5), man (Fig. 6) and bull (Fig. 7) treated with 01% Triton X-100 as well as with barbituric acid. Compared with Plate 2, there is a further loss of acrosomal material and a stripping of acrosomal membranes over the acrosome cap. Note the prominence and persistence of the homologue of the perforatorium (ApB) and the membrane investiture of the nucleus. In the rabbit spermatozoa (Fig. 5) , the equatorial bulges (EqB) are still present, although much of their substance has been leached. The nuclear vacuole (V) frequently seen in human spermatozoa (Fig. 6) (Table 2) .
Whatever the mechanism by which barbituric acid facilitates the detachment of acrosomes, a specific differentiation of the membranes over the acrosomal cap is demonstrated. Dissolution of the cell membrane is sharply reduced at the acrosomal collar (PI. 3, Fig. 7) . Buthala, Ericsson & Chubb (1971) have recently shown a similar situation with inactivated Sendai virus attaching to the cell membrane of rabbit spermatozoa only over the acrosomal cap. The mol¬ ecular basis for this phenomenon is not known.
